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ibw\ZjlZ  j ‖r1−r2‖ ≤ η(t) or]  sor^
i ‖Wcm(r1, r′, t)−Wcm(r2, r′, t)‖∞ ≤ ε
q y srs
r′ ∈ Ω ¤¯YﬃZ\^ y ^,·q y ^®jlZp^ i jlZ 
qVq y |\o  jl^ gim(x)(r1, t) − gim(x)(r2, t)
i  jlorikp^
i¸û°  w\ZhgVª
eVZh¥ >y ¶o\^Jv7w  sojlo^,i¹§























 \| jlZp^.or]  uG^
gm(B)





¤ e7or]mos >y s¨gh¢or+¥¦^ib^
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w(t) = ‖Wcm(., ., t)‖n×n,∞ or Ω× Ω ¢p¥¦^ﬀZ  ¡G^ |gim(x)(r, t)| ≤ w(t)
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x→ gm(x)  y qG] G jlq F ori&
qG]  ﬂj  \|
ibor\,^jlZ\^ﬀo|\^,hjloj©g
y
qG] F jlq G ori&,qt7jlo7wpqtwpi
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7jqt G ¤  ^
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 \qtjlZ\^ y ^
sr^
]m^
7j+qt G ¤ / ^orhj y qV|\w\,^´jlZ\^´p^ﬂ¥²w\\ﬂjlorqG X = V −U ¥+Z\o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H(X,U)(r, t)) = S(V(r, t))−S(U(r, t)) = S(X(r, t)+
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n=^jlZ\^´w\porv7w\^ﬀibqtsrwQjlorqGqG¦¸ûG¹:¥+ojlZ  ^ﬂ Vjl^ y   sH,w yby ^
hj
Iext(r, t)
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U(0) = U0
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,qG\|\ojloqG\i
¤ / ^ﬀZ  ¡h^
Xt(r, t) = −LX(r, t) + S
(∫
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W(r, r′, t)U(r′, t) dr′ + Iext(r, t)
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W(r, r′, t)U(t) dr′ + Iext(r, t) + ζ
∫
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j©g'qG Dm ¥¦^ﬃqtn\j  or∣∣〈DmY, hLm(Y) 〉∣∣ ≤ ‖DmY‖n,2 ‖hLm(Y)‖n,2 ≤ ‖Y‖n,2 ‖hLm(Y)‖n,2
¼{p|ibor\



















j ‖gLm‖G = ‖gLm‖L2

\| ‖hLm‖G = ‖hLm‖L2
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W
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oi   orhjl^ y ¡  s2¤
Y y \ibs  jlorqGorh¡ >y o  \
^]m^  \ijlZ  j
W(r + a, r′+ a, t) = W(r, r′, t)
q yﬃ srs
a
¢Qibq'¥¦^  ¥ y o¨jl^
W(r, r′, t) = W(r−r′, t) ¤ ½ ^
p
^ W(r, t) ]'w\ikjEnH^¦|\^ﬂ\^
|·q yN srs r ∈ Ω̂ = {r−r′, with r, r′ ∈
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W˜(f , t) =
















W˜(f , t) =
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u y jl^jlZ\^ \y ^ﬂ¡QorqGw\i&or\^Jvhw  sroj©gor
Rq
 p|qtn\j  or
‖W˜ Y˜‖2Rq,n,2 < ‖Y˜‖2Rq,n,2.
YﬃZp^
H¢ xEBy ib^
¡  s i&jlZ\^





iﬃjlZp^´i  jlo  sX
qGh¡hqGswQjlorqG@¹
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J × [−1, 1]q  \|^ﬂ Vjl^
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J×Rq ¤Ne7or]ors By sgG¢hjlZp^&ikj  jl^ﬃ¡h^
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jlq y i V  \| A  iE¥¦^,ss  iEjlZ\^+^ﬂ Vjl^ y   s\
w yby ^,hj Iext
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|jlq q ª  ^ y orqV|\orw\\














[−1, 1]q qtHjlZ\^{ohjl^ y ¡  s [0, 1]q ¤




















ψm(r) ≡ e−pii(r1m1+···+rqmq), q y m ∈ Zq  \|
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‖x(r)− a‖2 dr ¤NY  £Qor\u'jlZp^|\^ y o¡  jlo¡h^{¥+o¨jlZ y ^,i  ^
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(x(r)− a) dr = 0
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x−amin ori:q y jlZ\qGuGqG  s\jlq Gc ibor\,^
∫
Ω
(x(r)−amin)b dr = 0
q y ss




y ∈ G ¢ ∫
Ω
x y(r) dr = x
∫
Ω
y(r) dr = 0
q y srs
x ∈ Gc or  p|qG\s¨go y ∈ G⊥c
¤
 o  srs¨g
PG⊥c Mx = Mx−Mx = Mx−Mx = M(x− x) = MPG⊥c x
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DS(PGcVp(r′, t) + ζPG⊥c X(r′, t)) dζ
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PG⊥c X(r′, t) dr′
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DS(PGcVp(r′, t)+ζPG⊥c X(r′, t)) dζ



















































soj©g∣∣〈gL ∗m (Y) , Dv Y〉∣∣ ≤ ∥∥gL ∗m (Y)∥∥n,2 ‖Dv Y‖n,2 ≤ ∥∥gL ∗m (Y)∥∥n,2 ‖Y‖n,2 ,
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W(t)PGcAp + Iext(t) + ζ
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∣∣〈Y, Da hLm(Y)〉∣∣ ≤ ‖Y‖n,2 ∥∥Da hLm(Y)∥∥n,2 ≤ ‖Y‖n,2 ∥∥hLm(Y)∥∥n,2 ≤ ∥∥hLm∥∥G⊥c ‖Y‖2n,2
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fv(t,x)− fv(s,y) = −L(x− y) +
∫
Ω
(W(·, r′, t)−W(·, r′, s))S(x(r′)) dr′+∫
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‖fv(t,x)− fv(s,y)‖n,2 ≤ ‖L‖F ‖x− y‖n,2 +
√
n|Ω|Sm‖W(·, ·, t)−W(·, ·, s)‖F+
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W(r, r′, t) dr′ =
P∑
i=1
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Gij = G(0, σij) ¤ / ^
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Ω = [0, 1]
orhjlq
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0 ≤ t ≤ 60s ¢QjlZ\^ y ouGZhj+puGw y ^ﬀoi  ¶
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L2(Ω × Ω) ¤¯`© W ∈ L2n×n(Ω × Ω)
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′) dr′ dr = ‖x‖2n,2 ‖W‖2F .
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W(r, r′) x(r′) dr′.


















^ y q]m^  =¹¢t¥¦^&Z  ¡h^ ‖g‖G  ‖g‖L2  \| ‖g∗‖G⊥c = ‖g∗‖L20
¤
/ ^,qG\ibo|p^ y jlZ\^´,qt]  
j+ib^
srèª  |>zkqGohjq  ^ y jlq y i
G = g∗g : L2 → L2
 \|
G⊥c = g
∗Pg : L20 → L20,




qG]  wQjl^´jlZ\^ﬀ\q y ]mi&qGjlZp^j©¥¦qmib^,s·ª  |>zkqtorhj




¢  p|w\ib^´jlZ\^ y ^
s  jlorqG\i
‖G‖L2 = ‖g‖2L2 ,

\|
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